they fill out the socket and reduce enophthalmos, aid movement, prevent pseudoptosis of the upper lid and prevent secondary retraction of the socket.
In this series there is no significant difference in movement of the prosthesis whether or not an implant has been used. Although initially better movement may be obtained with the use of an implant, after three years this advantage is no longer evident. There is no difference in movement between an acrylic ball implant and a Castroviejo implant. It would seem that a satisfactory cosmetic result can nearly always be achieved after enucleation of the globe if the patient is concerned about his appearance and goes to a skilled artificial eye fitter. Orbital Implants Recent developments in medical and surgical treatment of eye diseases have considerably reduced the need for enucleation. Intraocular tumours have been treated by local removal, more refined irradiation methods and cytotoxic drugs. Ocular injury is being treated by safer surgical methods and steroids, if given early enough in effective dosage, can control sympathetic ophthalmitis so that it is less often necessary to enucleate a dangerous eye. The blind, painful eye may be relieved by methods other than removal; some unsightly blind eyes can be hidden by a cosmetic contact shell.
It is probably agreed by most ophthalmologists that the cosmetic advantages of mobility of an artificial eye justify the use of an implant to which the ocular muscle can exert movement transmitted to the artificial eye.
There have been many different types of implants made of different materials. The shortterm results with partly exposed orbital implants are strikingly good. Some claims have been made of above normal movements post-operatively, but most of these implants are extruded within months. Little has been written about the longterm retention of any type. Roper-Hall (1954) published a report on a group of patients who received, after enucleation, buried acrylic Allen's orbital implants: 41 patients were examined orthoptically and the results compared with patients with plastic ball implants, and with cases of simple enucleation which had been examined in the same way. Further studies were carried out in 1956 when experiences with magnetic implants were given (Roper-Hall 1956, unpublished data) .
Early in 1968 a random group of 57 out of 100 patients who had received acrylic orbital magnetic implants between 1958 and 1964 at the Birmingham and Midland Eye Hospital was examined.
The main aim of this review was to evaluate the effectiveness of the magnetic implant when used in conjunction with the magnetic prosthesis. A study was also made of the reduction in movements a number of years after the patients had received the Roper-Hall magnetic implant (4-10 years). Further, we tried to ascertain whether the age of the patient has any effect on the movements of the prosthesis. Attention was given to the incidence and severity of socket discharge and the relationship between bacterial flora found in the socket and the degree of discharge was considered. Finally, the possibility ofextrusion after a long period oftime could be evaluated.
Two groups of patients were studied. The first (M-N group) consisted of 20 patients who had magnetic implants and used non-magnetic artificial eyes, and in the second (M-M group) there were 36 patients who had magnetic Roper-Hall implants and used magnetic artificial eyes. These 56 patients have been examined in the Orthoptic Department of the Birmingham and Midland Eye Hospital and the results are compared with those given in the report of 1954 (Table 1) .
The range of artificial eye movements produced by Allen implants compared with those achieved by plastic ball implants or simple excision was greater in the horizontal direction only. However, in the present study it has been shown that there is a significant increase in both horizontal and vertical planes.
The effectiveness of the magnets was shown by comparing the M-N and M-M groups where (1968) horizontal and vertical movements were significantly better in the M-M group (P<0-5 for horizontal, P <0-1 for vertical movements). The effectiveness was emphasized by 2 patients wearing both magnetic or non-magnetic prostheses. In these 2 patients horizontal movement with the magnetic prosthesis was 55 and 20 degrees respectively, and 20 and 12 degrees respectively with the non-magnetic artificial eye.
The results of the orthoptic examinations of two groups of patients were evaluated according to the time interval between the operation and our examination ( Table 2 ) and according to the age of the patient (Table 3 ). Table 2 shows that there is no significant reduction in movements of the artificial eye in the long-term group (8-10 years after insertion of the buried magnetic implant) as compared with the short-term group (4-7 years). Table 3 shows the slightly better prognosis among the younger patients. However, this also proved to be statistically non-significant.
Out of 57 patients the buried implant has been extruded in one case only, after a period of seven years. This patient has not been examined orthoptically. In 3 other patients the implant has been found to be partially denuded, although this was not obvious in the early post-operative period, stressing the -importance of long-term studies for more complete and reliable evaluation of the tolerance of the implant. Patients having a magnetic prosthesis have not complained about its accidental loss as has been the case in 2 patients wearing the non-magnetic type.
The incidence of discharge was again relatively high, as mentioned by Roper-Hall (1954) with non-magnetic Allen implants, and is considered as one of the disadvantages of these implants.
Excessive discharge was found in 9 cases (16% of all patients) and was twice as high in patients in the M-N group. However, this was still not as high as in the group of 20 patients without orbital implants where 25 % were found to have excessive discharges. We considered also the relation between the bacterial flora found in the sockets and the amount of discharge. The bacteriological examination was performed on 52 patients and the results were as follows (Table 4) :
In 29 patients with minimal discharge, representing approximately half of all our patients, we have found pathogenic bacteria 17 times, but there was only one incidence of a heavy growth. Out of 9 patients with heavy discharge we found pathogenic strains in 7 cases, 5 of whom had exceptionally heavy growth (especially Staphylococcus aureus). This indicates that the reason for the discharge was secondary infection rather than mechanical irritation.
The cosmetic appearance, which is naturally most important, was categorized as more or less effective. We considered the resting position, the eye movements and the presence or absence of sagging of the lower lid. In almost 30 % of moderate results (4 patients) the appearance could be improved by late surgery of the eyelids and orbit. The results are given in Table 5 . The comparison shows significantly better results in the M-M group.
Conclusion
The results given prove the advantage of Roper-Hall magnetic orbital implants in combination with the magnetic prostheses. With this combination better movements in both planes are achieved and maintained even up to ten years after the operation in younger and older patients, although in the younger ones the end results were slightly better. Out of 17 patients only one lost the implant after seven years post-operatively which indicates very good tolerance. The discharge from the socket, although often present, was still not as frequent as in the patients with simple excision.
Cosmetically the advantages of the magnetic implant with the magnetic artificial eye were so obvious that we would recommend this combination whenever possible. and Smith (1956) described the pathology of 9 eyes. In Smith's cases, posterior acrylic implants had been inserted following extracapsular cataract extraction. They had remained in the eye for periods varying between 36 hours and 19 months, and had been removed for different reasons. Inflammation was present in 7 cases, iris prolapse and intraocular hemorrhage in one case, and iris bombe had been the reason for removal in the remaining case. Seclusio pupillae had been a feature of one case, and secondary glaucoma in 3 others. Histopathological examination of these 9 eyes showed that the prominent feature was a fibrous capsule which surrounded the lenticulus. Giant cells in the capsule were seen in only 3 eyes; it would seem likely that had they been due to the acrylic itself, then it would be expected that they would be present in every eye. A close examination of one of the eyes in Smith's series shows the presence of pigment disturbance in the iris with foreign body giant cells which contain melanin, and it seems likely that they represent a reaction to this pigment rather than to acrylic. Theobald (1953) and Francois et al. (1956) attributed the inflammatory reaction to the acrylic itself, but there is evidence in the world of orthopxedic surgery that there is excellent tolerance to acrylic (Bingold 1954) . Moreover Smith observed that the fibrous reaction was not increased the longer the lens remained in the eye. It is tempting, therefore, to suggest that the noxious stimulus may not be the lens itself, for if it were, then a greater increase in fibrous tissue formation would be expected in longer term cases. The findings suggest that the stimulus may be the antiseptic cetrimide, 1 %, which was used for sterilizing the acrylic. Choyce (1964) has stated that some cetrimide is absorbed by the implant and subsequently leaks into the eye, causing irritation. There are also reports that cetrimide is not antiseptic, and that certain organisms can be cultured from it (Choyce 1964) . Frederick Ridley introduced his caustic soda method of sterilization in 1957, and it became noticeable that the postoperative reaction was much less severe than when cetrimide was used. Pathological examination of 2 subsequent cases revealed a retinal detachment in one and dislocation of the lens into the vitreous in the other.
Although Fedrizzi (1955) found that acrylic lenses were well tolerated in the eyes of rabbits, King & Skeehan (1957) found evidence of inflammation, whichwas severe in one animal, when they introduced lenses into the eyes of monkeys and cats. It is probable, however, that they were not using Perspex CQ, so this tends to detract from the importance of their observations. Guerry (1960) found that animal eyes tolerated plastic materials -very well, but Wollensak (cited by Guerry 1960) states that corneal dystrophies can occur many years after implanting Perspex into the eye even in the absence of contact between the implant and the cornea. He feels that degradation of-the acrylic could be one of the causes. Choyce (1964) has been informed by ICI, however, that Perspex CQ is the only type of Perspex which can be relied upon not to undergo degradation. Anterior Chamber Implants These implants were devised by Strampelli (1953) , and their effects in the anterior chamber ofhuman eyes have been studied by Ashton & Choyce (1959) and Ashton & Bobers-Ans (1961) . Choyce (1964) has summarized the theoretical dangers to an eye after the insertion of an anterior chamber implant. These are: damage to the corneal endothelium resulting in endothelial corneal dystrophy; chronic iritis, with or without secondary glaucoma; progressive fibrosis of the uveoscleral meshwork resulting in glaucoma from obstruction to aqueous flow; late dislocation of the implant into the vitreous or suprachoroidal space; and sympathetic ophthalmitis.
Pathological examination of the case reported by Ashton & Choyce (1959) showed that the implant appeared to be fitting closely into the angle on both sides without any obvious inflammatory reaction. At no point anteriorly was it in contact with the corneal endothelium, and posteriorly itarched away from the main body of the iris. Histological examination of the eye
